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Roy F. Weston, Inc. (WESTON®) is pleased to submit the periodic report for the oversight 
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H.O.D.Landfill 
Antioch, Illinois 

Remedial Construction Oversight 

The Remedial Construction Managers for the construction at the H. 0 .D landfill is RMT Inc. 
of Madison, Wisconsin. RMT Inc. is contracted to Waste Management, Inc. The 
subcontractors performing construction are Terra Environmental Construction, of Madison, 
Wisconsin, and Oakes & Son Excavating, of Madison, Wisconsin. The subcontractors are 
contracted to RMT Inc. The oversight at the H.O.D Landfill was provided by Joseph D. 
Corns, of Environmental Design International (EDI), Inc under RAC. EDI Inc, is team 
subcontractor on the RAC to the Roy F. WESTON Inc. This report summarizes activities 
conducted until the end of December 2000. The copies ofthe photographs and field logs 
are provided in attachments. 

29 Au~ust 2000 

Oakes Excavating completed surveying of well locations and condensate sumps, and 
continued surveying oflandfill cover elevations on a 1 00-foot grid. Oakes also surveyed in 
the locations of the waste reconsolidation areas. The crew from Terra Environmental welded 
lengths of PVC pipe into 300-foot sections for the leachate and landfill gas collection 
systems. Truckloads of sand and gravel were delivered for the well installation. Throughout 
the day, Mr. Kirk Solberg of RMT, Inc. informed Mr. Corns of progress and status of the 
ongoing work. 

All work appeared to be in accordance with the U.S. EPA approved design. 

30 Au~ust 2000 

Terra's drill rig was delivered to the site. Terra's safety engineer conducted a safety meeting 
for the Terra's employees, and then Mr. Solberg ofRMT conducted a safety meeting for all 
personnel who were to be involved in drilling and well installation activities. 

Drilling and well installation activities were initiated at approximately 10:00 a.m. At each 
well location, the drill rig bored through the landfill cover, and through the buried waste, 
until the underlying soil at the base of the fill was encountered. The soil and waste removed 
from the boring was piled adjacent to the drill rig, and then removed with a front-end loader 
and placed in a waiting dump truck. The waste was finally deposited in the northeast waste 
reconsolidation area. 

Wells were constructed in each bore-hole by placing a length of slotted 6" diameter PVC 
pipe topped by a solid section of 6" diameter PVC pipe into the bore-hole. Coarse gravel 
was then placed around the pipe to a height 1' above the top of the slotted section. A 2' thick 
layer of bentonite was then placed on top of the gravel and hydrated with water, sand was 
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placed on top of the bentonite to a height within the thickness of the landfill cap, and then 
a second 2' layer ofbentonite was added and hydrated. 

OnAugust30, wells were completed at locations GW-27, GW-30, GW-17, GW-16, GW-15, 
GW-18, GW-31, GW-32, and GW-24. 

Other activities conducted on August 30, 2000 included the stripping and stockpiling of the 
landfill cap at the northeast waste reconsolidation area by Oakes & Son. By the end of the 
day, the stripping had not been completed, however, sufficient cover had been stripped to 
provide a location for waste exposed during the boring operations. This waste was placed 
in the reconsolidation area and covered each time the dump truck containing the waste was 
filled. Oakes & Son also formed a roadway to the borrow area to provide vehicular access 
to that area. 

All work appeared to be in accordance with the U.S. EPA approved design. 

31 Au~ust 2000 

Terra continued with well installation as described above. Wells were completed at locations 
GW-23, GW-20, GW-22, GW-21, GW-34, GW-33, and GW-19. All waste from boring 
operations was taken to the waste reconsolidation area and covered. 

Oakes & Son continued to remove and stockpile cover from the northeast waste 
reconsolidation area throughout the day. Also on this day, a tree removal company 
subcontracted to Oakes & Son began removing trees and brush from the borrow area. At 
approximately mid-day, Oakes & Son performed some exploratory trenching in the waste 
relocation area, to determine where trees and brush need to be removed in that area. 

All work appeared to be in accordance with the U.S. EPA approved design. 

1 September 2000 

Terra completed the remaining four borings and wells. Borings and wells were completed 
at locations GW-25, GW-29, GW-28, and GW-26. All borings and wells were completed 
as previously described. All waste from the borings was transported to the waste 
reconsolidation area and covered. 

Oakes & Son continued to remove and stockpile cover from the waste reconsolidation area. 
The tree removal contractor continued to remove trees and brush from the borrow area. 

On September 5, Terra will decontaminate their drill rig and other equipment in an area to 
be designated by RMT in the waste reconsolidation area. 
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Oakes & Son is to begin waste reconsolidation from the waste relocation area the week of 
September 5, 2000. 

5 September 2000 

A meeting was held at the landfill with representatives of RMT, Waste Management. the 
U.S. EPA, and EDI attending. The progress of the project was discussed, including the 
previous week's well installation. The future schedule of the project was also discussed, 
including pipe, pump, and flare installation. A major issue discussed at the meeting was the 
final elevations of the landfill cover. RMT represented that the original design calculations, 
based on aerial photographs, showed that the base elevation was 0.6 feet higher than actual 
elevations. As a result, RMT requested that the final design elevations of the landfill cover 
be 0.6 feet lower than as specified in the design documents. RMT stated that they would 
forward requests for design changes to the U.S. EPA. 

After the meeting, Ron Murawski of the U.S. EPA, Larry Buechel of Waste Management, 
and Joe Corns ofEDI toured the site, and checked work progress. Activities at the time of 
the tour included cover removal in the waste reconsolidation area, topsoil removal in the 
borrow area, tree and brush removal in the waste reconsolidation, delivery of off-road dump
trucks, and welding of plastic piping. 

In the afternoon of this day, the mentioned activities continued, and Oakes & Son began 
surveying in the location of the west-side access road. 

All work appeared to be in accordance with the U.S. EPA approved design. 

6 September 2000 

Oakes & Son dug test pits in the waste relocation area in order to determine the extent of the 
waste buried north of the landfill property. It was determined that the waste extends 50-60 
feet north of the north property boundary, and approximately 500 feet east of the west 
property boundary. Also, topsoil in the borrow area was being removed and stockpiled. In 
the late morning, Oakes & Son covered the exploratory trenches in the waste relocation area. 
Throughout the morning, cover was removed and stockpiled in the waste reconsolidation 
area. Lastly, a roadway was formed along the west side of the landfill with mobile 
equipment. The above-described work continued throughout the day. 

All work appeared to be in accordance with the U.S. EPA approved design. 

7 Septem her 2000 

Work completed included removal of cover in the waste reconsolidation area, and excavating 
and stockpiling of cover material from the borrow area. In late morning, a temporary 20,000-
gallon above ground storage tank was delivered to a location near the waste relocation area, 
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in anticipation of storing leachate that may accumulate in the waste relocation area. During 
the afternoon, Oakes & Son continued cover removal in the waste reconsolidation area, and 
began removing waste from the waste relocation area and transporting it to the waste 
reconsolidation area. 

All work appeared to be in accordance with the U.S. EPA approved design. 

8 September 2000 

Oakes & Son excavated waste along the north boundary of the waste relocation area 
throughout the day and transported it to the waste relocation area. Also, Oakes removed 
additional cover material from the waste reconsolidation area. Cover material was 
transported from the borrow area to the stockpile near the waste reconsolidation area. The 
RMT site manager collected select soil samples from the areas in the waste relocation area 
where waste had been removed, and screened the sample with a photoionization detector 
(PID). 

RMT reported to Joe Corns of EDI that daily reports and quality control reports were being 
generated on a daily basis, and would be available when electrical power and a computer 
were set up in the on-site engineer's trailer. 

All work appeared to be in accordance with the U.S. EPA approved design. 

11 September 2000 

Oakes transported waste from the waste relocation area to the waste reconsolidation area 
until approximately 1 :30 p.m., when torrential rains hindered further efforts. During the 
waste relocation process, leachate that accumulated in the waste excavation was pumped 
with a trash pump to the 20,000-gallon trailer tank. During the same time period, Oakes also 
scraped cover material from the borrow area and stockpiled it. Again, this effort was halted 
at the onset of heavy rain. 

Work completed by Terra on this day included scraping of vegetative from areas where 
piping will be installed, and fusion welding of plastic pipe. Terra also dragged sections of 
pipe into position with a front-end loader. 

All work appeared to be in accordance with the U.S. EPA approved design. 

12 September 2000 

Oakes performed only surveying work. No waste was relocated, and no cover material from 
the borrow area was excavated due to wet conditions. Terra completed further pipe 
positioning. Joe Corns left the site at 8:30 a.m. 
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13 September 2000 

Oakes performed only elevation surveying because of wet conditions. Terra installed a 
condensate sump at the southwest area of the landfill. Waste excavated during the 
installation was loaded in a dump truck and transported to the waste reconsolidation area. 
At 10:00 a.m., a progress meeting was held in the engineering trailer. The meeting was 
attended by Mr. Ron Murawski ofthe U.S. EPA, Mr. Om Patel of Roy F. Weston, Mr. Joe 
Corns of Environmental Design International, Mr. Bob Endres of RMT, and Mr. Joel 
Schittone ofRMT. Mr. Larry Buechel of Waste Management participated in the meeting via 
telephone. Meeting minutes from this meeting were forwarded via e-mail to all participants 
by Mr. Bob Endres. Following the meeting, Mr. Murawski, Mr. Corns, and Mr. Patel 
conducted a walking tour of the landfill and noted the work progress. Following lunch, Mr. 
Patel performed a safety audit. Terra continued working with piping throughout the day. 

All work appeared to be in accordance with the U.S. EPA approved design. 

18 September 2000 

Oakes set up the trash pump in the excavation formed in the waste relocation area, and 
pumped standing leachate into the 20,000-gallon trailer tank. A 5,500-gallon tanker truck 
then arrived and pumped leachate out of the trailer tank and transported it to a treatment 
plant. The tanker truck was operated by Onyx Environmental Services. Oakes then began 
excavating and hauling waste from the waste relocation area to the waste reconsolidation 
area, and continued the process throughout the day. 

Terra Engineering dug a trench adjacent to the north of Condensate Sump-1 and heat fused 
a section of 8" pipe to the sump. During the excavation of the trench, waste removed was 
immediately loaded into dump trucks and transported to the waste reconsolidation area. 
During the placement of the pipe, a Terra employee was walking in liquid that had entered 
the trench wearing only leather boots and pants (no protective clothing). The incident was 
called to the attention ofthe subject worker, Bob Endres ofRMT, and Om Patel ofRoy F. 
Weston. During the pipe placement process, Terra employees monitored the excavation with 
a photoionization detector (PID), and a combination oxygen, hydrogen sulfide and carbon 
monoxide monitor. 

Also, throughout the course of the day, Oakes removed topsoil cover from the area west of 
the waste reconsolidation area, and placed low permeability fill in the area. 

A second 20,000-gallon trailer tank was delivered at approximately noon on this day, and 
leachate was pumped into it. The 5,500 gallon tanker truck made two more pickups of 
leachate during the course ofthe day. 
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At the end of the day, Joe Corns ofEnvironmental Design International, inc. (EDI) reviewed 
all ofRMT's daily reports to date and found them to be representative of the actual activities 
conducted at the site. 

All work appeared to be in accordance with the U.S. EPA approved design, with the 
exception of Terra employee working in leachate filled area without donning appropriate 
PPE. 

19 Septem her 2000 

Oakes removed cover topsoil from the area west of the waste reconsolidation area, stockpiled 
it, and placed low permeability fill in the area. Later in the day, Oakes resumed removing 
waste from the waste relocation area, and placing it in the waste reconsolidation area. 

The tanker truck returned twice during the day and removed liquids from the trailer tanks. 

Terra Engineering continued trenching north from CS-1, to the vicinities ofGW-27 and GW-
30. Waste from the trench excavation was placed immediately in dump trucks and hauled 
to the waste reconsolidation area. After the 8" piping and 2" piping was placed in the trench 
and run to the vicinity of GW-27 and GW-30, sand was placed on top of the piping, and 
finally waste was replaced to backfill the trench. The trench bottom had been lined with 
gravel. 

All work appeared to be in accordance with the U.S. EPA approved design. 

20 September 2000 

Steady rain fell throughout the day. Two tanker trucks arrived on-site and removed liquids 
from the 20,000-gallon trailer tanks. At 10:00 a. m. the weekly status meeting was held on
site. Present at the meeting were Jim Crowley and Bob Endres ofRMT, Larry Buechel of 
Waste Management, Om Patel of Roy F. Weston, Ron Murawski of the United States 
Environmental Protection Agency (U.S. EPA), and Joe Corns of EDI. Topics discussed 
included site safety, the newly designated hospital (Aurora Medical Center in Kenosha, 
Wisconsin), digging additional test pits in the area east of the presently defined waste 
relocation area, slope of the piping trench walls during construction, modified drawings 
showing the new location for CS-2, and covering the waste at the end of each day in the 
waste relocation area. Meeting minutes were prepared and distributed by RMT. The 
participants of the meeting then toured the waste relocation area. No other work was 
performed on this day due to wet conditions. 

All work appeared to be in accordance with the U.S. EPA approved design. 
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22 September 2000 

Oakes removed trash from the waste relocation area and deposited it in the waste 
reconsolidation area. Terra Engineering excavated a trench at the location of CS-2 and 
installed CS-2. The excavated trash was loaded into dumptrucks and immediately hauled to 
the waste reconsolidation area. Work was continued until approximately 11:30 a.m., when 
rain forced work stoppage. At 8:30a.m., Joe Corns ofEDI participated in a conference call 
with Om Patel, Larry Buechel, and Ron Murawski concerning placement of cover over the 
vertical wall face in the western section of the waste relocation area. RMT had indicated to 
Joe Corns that they planned not to cover the area. During the conference call, it was 
determined that the area should be covered. Later that morning, Bob Endres of RMT 
purchased plastic sheeting, and with the help of Oakes personnel, covered the vertical face. 

Due to weather conditions, no significant activity was completed on this day 

All work appeared to be in accordance with the U.S. EPA approved design. 

26 September 2000 

Joe Corns of EDI arrived at the site at approximately 7:00 a.m., and found that the waste 
relocation excavation was completely filled with water. Bob Endres ofRMT informed Joe 
Corns that he estimated that 1 ,000,000 gallons were contained in the excavation. RMT had 
instructed Oakes to pump the water into a manhole on the landfill that drained into the 
landfill. Joe Corns notified Om Patel of Roy F. Weston of the conditions. Om Patel 
immediately initiated a conference call with the U.S. EPA WAM to inform him of the 
problem. 

Terra Engineering excavated a trench and installed piping to the north from CS-1. Trash 
excavated was loaded into dump-trucks and hauled to the waste reconsolidation area. As the 
pipe was laid, the trench bottom was lined with sand, and the slope of the pipe was 
maintained at a constant 2% or greater grade sloping back toward CS-1. The piping was then 
covered with sand, and the trench was backfilled with trash and soil previously excavated. 
During excavating and pipe installation, the atmosphere in the trench was monitored for 
volatiles with a photoionization detector (PID), and carbon monoxide, oxygen levels and 
hydrogen sulfide with a combo meter. No elevated levels of these constituents were 
detected. 

Oakes spent most of the day clearing mud from roadways, building a berm north of the waste 
relocation area, and pumping water from the excavation into the 20,000 gallon tanks. No 
waste relocation was conducted on this day. 

The pumping of the water from the waste relocation area into the landfill was not an 
acceptable method. All other work appeared to be in accordance with the U.S. EPA 
approved design. 
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27 September 2000 

Terra Engineering dug trench and laid pipe in a lateral toward GW-17. Waste excavated 
during trenching was placed in dump-trucks and hauled to the waste reconsolidation area. 
Atmospheric monitoring was conducted as described above. After piping was laid to GW-
17, Terra continued trenching and laying pipe north of the connection of the lateral with the 
main piping run. 

Oakes constructed a small dam in the waste relocation area and pumped water from the east 
side to the west side of the dam. The two 20,000 gallon tanks were filled previously. Oakes 
worked to grade, cut and fill the area west of the waste reconsolidation area. Oakes also 
excavated cover and fill from the eastern section of the waste reconsolidation area and used 
it to fill the area east of the reconsolidation area. 

Water continued to be a problem in the waste relocation area, and Oakes constructed a 
second dam east of the first, and pumped liquids from east of the dam to the reservoir formed 
between the first and second dam. RMT determined that the major reservoir of water, 
inclusive of approximately 1,000,000 gallons, should remain segregated from the 
introduction of new leachate into the excavation. At approximately 1 :00 p. m., Oakes 
resumed excavating and hauling waste from the waste relocation area. The point of 
excavation was east of the main reservoir of water, leaving a large plug of clay and waste 
between the main reservoir and the work zone. Waste relocation then continued until the end 
of the day. Low permeable fill was placed over the waste relocation and reconsolidation 
areas at the end of the day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

28 September 2000 

Terra engineering worked to install the piping lateral to LP-3, GW-16, LP-4 and GW-18. 
Procedures were as described above. 

Oakes worked to remove topsoil cover in the area north of the second waste reconsolidation 
area, and scraped and graded the access road to the borrow area. Oakes also worked to 
expand the second waste reconsolidation area beyond its original eastern boundary. No 
waste relocation was performed on this day. 

On this day, a progress meeting was held and attended by Om Patel of Weston, Ron 
Murawski ofthe U.S. EPA, Jim Crowley, Mark Torrezani, Jim Tinjim and Steve Wittman 
ofRMT, and Mike Peterson of Waste Management. The main focus of the meeting was the 
1,000,000 gallons of water held in the reservoir. 
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Meeting minutes are to be supplied by RMT. It was also determined that RMT should secure 
the services of additional tanker trucks to help control the water problem. 

Late in the day, a third 20,000 gallon trailer tank was delivered to the site. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

29 September 2000 

Oakes graded the new west side access road, placed geotextile fabric over it, and then laid 
gravel over it. Oakes pumped leachate from the waste relocation area to the new 20,000 
gallon tank. Oakes also hauled waste from the relocation area, and scraped and graded soil 
in the area north of the second waste reconsolidation area. These activities continued 
throughout the day. 

Terra Engineering was not present on the site this day. 

An incomplete set of sample bottles was delivered to RMT for sampling the reservoir of 
water. The remaining bottles will be delivered on 2 October 2000. It was determined by the 
U.S. EPA that all parameters called for in the NPDES permitting requirements should be 
analyzed for. 

A1I work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

2 October 2000 

Oakes filled and graded the area north of the southwest waste reconsolidation area, pumped 
liquids from the waste relocation area into 20,000 gallon tanks, and relocated waste. Terra 
Engineering was not on-site this day. RMT collected surface water samples from Sequoit 
Creek and the waste relocation area main pond. The pond samples were collected from the 
southwest comer, the southeast corner, and the north center. The samples were packaged 
with ice, and sent via overnight delivery to RMT's EPA approved laboratory. Four tanker 
truck loads of water were removed from the site on this day. Oakes managed water in the 
waste excavation by pumping it to the holding tanks, and by forming cells with clay dams 
and pumping to adjacent cells. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 
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3 October 2000 

Terra Engineering installed 4" and 2" lateral piping in the area ofGW-16. Oakes removed 
clay fill from the eastern section of the eastern waste reconsolidation area and stockpiled. 
Oakes also relocated waste from the waste relocation area to the eastern waste 
reconsolidation area. The weekly progress meeting was held on this day and was attended 
by Om Patel of Weston, Ron Murawski of the U.S. EPA, Larry Buechel of Waste 
Management, and Joe Corns ofEDI. Meeting minutes are to be supplied by RMT. Oakes 
continued relocating waste throughout the day, and Terra continued installing the main 
piping toward CS-2. One tanker truck took two loads of liquid on this day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

4 October 2000 

On the evening of October 3, at least 1" ofrain fell at the landfill. Terra and Oakes did not 
complete any construction work on October 4 because of wet and muddy conditions. One 
tanker truck removed two loads of liquids on this day. 

5 October 2000 

Terra Engineering completed the installation of piping to the northwest comer of the landfill 
and then began to work east across the north side of the landfill. Oakes removed topsoil 
from the northwest section ofthe landfill, and excavated fill from the eastern section of the 
eastern waste reconsolidation area to provide additional space for waste. Oakes also placed 
fill in the northwest section of the landfill to bring the surface to the required grade. One 
tanker truck removed two loads of liquid on this day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

6 October 2000 

Rain the previous evening caused wet and muddy conditions, and Oakes and Terra did not 
work on this day. RMT collected additional water samples for analysis for BOD, chromium, 
pH, and sulfite. The sample and the duplicate sample collected from the pond were 
composited from the previous three locations at the southeast comer, southwest comer, and 
the north center. Two tanker trucks removed two loads each on this day. 

Joe Corns reviewed the project daily reports to this date and found them to be in agreement 
with the observations made during the oversight. 
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All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

9 October 2000 

Terra Engineering continued installing piping along the north side of the landfill and 
proceeded east. Terra also installed surface connection piping at MHE and MHW. Oakes 
removed clay fill from the eastern waste reconsolidation area, and utilized it to build a dam 
at the toe ofthe waste relocation work area. Oakes then began relocating waste. Oakes also 
worked to expand the eastern waste reconsolidation area, starting in the early afternoon. Fill 
taken from the reconsolidation area was used to expand a dam in the relocation area. Four 
tanker trucks removed two loads of liquid each on this day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

10 October 2000 

Oakes relocated waste, and placed fill at the northwest side of the landfill. Oakes also 
worked to install the roadway in the northwest section of the landfill. Terra worked to install 
the north-south lateral to GWF-2, GWF-8 and GW-24. Waste encountered in the trench was 
loaded into a dump-truck and hauled to the reconsolidation area. RMT' s fence contractor 
installed fencing on the east side of the landfill. Four tanker trucks removed two loads each 
of liquids, from both the water relocation area and the holding tanks. During the afternoon, 
site conditions dried, and the construction vehicles began stirring up large amounts of dust. 
Om Patel was informed of this condition. U.S. EPA was also informed about this condition. 
Oakes, near the end of the day, opened an excavation east of the known water relocation area, 
in a mound in the north-central wooded area. Only black soil and few trash fragments were 
encountered in the excavation. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

11 October 2000 

Oakes expanded the eastern waste relocation area, and filled and graded in the northwest 
section of the landfill. Terra continued installing the lateral piping near the south end of the 
landfill. The weekly progress meeting was held on this day, and was attended by Om Patel 
of Weston, Bob Endres and Mark Terrazani ofRMT, Larry Buechel of Waste Management, 
and Joe Corns ofEDI. Ron Murawski ofthe U.S. EPA participated via telephone. RMT 
will provide the meeting minutes. Four tanker trucks removed four loads ofliquid each from 
the holding tanks and the waste excavation. Dust at the site continued to be a problem. 
WESTON informed EPA regarding the dust issue. 
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All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA, with the exception of the dust emissions. 

12 October 2000 

Terra continued installing piping to the east along the northern side of the landfill, and 
installed three valves in the piping at the tee to the north-south lateral across the fill. Oakes 
moved topsoil from the stockpile to the northwest side of the landfill. Oakes also moved 
debris from the south central section of the landfill to the waste reconsolidation area, and 
relocated waste. Oakes reached the eastern extent of the waste in the relocation area. RMT 
screened soil samples from the north wall and the eastern section floor of the waste 
relocation area, then collected soil samples for laboratory analysis from the same locations. 
The exact locations, as previously determined by RMT, were in accordance with RMT's 
Quality Assurance Plan and the request of the U.S. EPA for sample collection along the north 
wall. All locations were surveyed and mapped by RMT. Four tanker trucks removed two 
loads of liquid each from the holding tanks and the waste excavation. Dust continued to be 
a problem throughout the day. WESTON informed U.S. EPA regarding dust issue. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA, with the exception ofthe dust emissions. 

13 October 2000 

Oakes constructed a dam along the eastern side of the waste plug remaining to the east of the 
main water pond. Oakes also scraped and stockpiled topsoil in the borrow area, and worked 
to layout and construct the access road to the borrow area. Terra installed well casings, 
stone, sand and bentonite in the two manholes (MHE and MHW) to convert them to 
leachate/gas collection wells. Dust continued to be a problem throughout the day. Four 
tanker trucks removed two loads of liquid each from the holding tanks and the waste 
relocation area. Dust continued to be a problem throughout the day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA, with the exception ofthe dust emissions. 

16 October 2000 

Oakes excavated waste from the waste relocation area and placed it in the waste 
reconsolidation area. Oakes also obtained clay soil from the borrow area and placed and 
graded it in the west section of the landfill. Late in the day, Oakes excavated fill from the 
waste reconsolidation area to expand the area, and placed it in the waste relocation area to 
strengthen a berm holding back liquids between sections of the excavation. Lastly, Oakes 
managed the removal of surface water and leachate from the waste excavation. Oakes 
pumped liquid from the excavation to the three 20,000 gallon tanks, and assisted tanker 

CHOI\PUBLIC\WO\RAC\050\29479/RPT.WPD RFWOS0-28-AHDS 

This document was prepared by Roy F. Weston, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole or 
in part without the express, written permission of U.S. EPA. 



trucks in obtaining loads from the tanks and the excavation. A total of six tanker truck loads 
were removed on this day. 

Terra Engineering worked to install the lateral piping to GWF-4, LP-8, and GW-20. During 
trenching, waste encountered was loaded into dump-trucks and hauled to the waste 
reconsolidation area. The atmosphere in the trench was monitored for volatile organic 
vapors with a photoionization detector (PID), and for oxygen levels, hydrogen sulfide, and 
carbon monoxide with a multimeter. Terra also installed a three valve set at the intersection 
of the lateral with the main pipes. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval of modifications by the U.S. EPA. 

17 October 2000 

Oakes placed soil from the borrow area on the west side of the remaining plug of waste in 
the waste relocation area in order to create a berm to separate the waste from the large pond 
of water. Oakes also smashed four large metal containers that were present on the south side 
of the landfill and placed them in the waste reconsolidation area. Later in the day, after the 
berm in the waste trench was completed, Oakes moved waste from the relocation area to the 
reconsolidation area. Oakes also filled and graded the west section ofthe landfill. Lastly, 
Oakes managed liquid removal from the excavation. A total of six tanker loads of water and 
leachate were removed on this day. 

Terra Engineering installed piping north of the tees to the previous lateral, and then installed 
Condensate Sump-3 (CS-3). Waste excavated during the process was loaded into dump
trucks and placed in the reconsolidation area. After CS-3 was installed, Terra continued 
installing piping to the east of CS-3. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval of modifications by the U.S. EPA, with the exception 
of dusty conditions in the afternoon. 

18 October 2000 

Oakes continued relocating waste. Oakes also placed soil from the borrow area over the west 
section of the landfill and graded. Later in the day, Oakes removed clay fill from the waste 
reconsolidation area in order to create additional space for waste. The fill was stockpiled for 
later use. Oakes also managed the liquids removal. A total of fifteen loads of liquids were 
removed on this day. 
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Terra installed the lateral piping to GWF-3, then to GW-19 and GW-25. Later in the day. 
Terra returned to the location ofCS-1, and began installing piping along the southern section 
of the landfill to the east. All procedures were as described above. 

RMT collected four confirmational samples from the bottom and sidewall of the waste 
excavation. Exact surveyed locations were documented by RMT. 

Capable Concrete was on site this day to lay out forms for the loadout pad at the underground 
storage tank location. 

Dust kicked up by vehicles was a problem on this day. RMT conducted dust monitoring at 
down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval of modifications by the U.S. EPA, with the exception 
of dusty conditions in the afternoon. 

19 October 2000 

Oakes filled and graded in the eastern section of the landfill. Oakes also excavated clay fill 
to expand the waste reconsolidation area. Later in the day, Oakes completed the removal of 
the major quantity of waste from the relocation area, leaving only residual waste on the 
sidewalls and under the eastern berm. Oakes also managed removal ofliquids from the site. 
A total of ten tanker trucks of liquids were removed on this day. 

Terra excavated in the area of CS-1 to install a tee and a gas load out pipe. Liquids from the 
excavation were pumped to the old tanker truck trailer previously moved to that location. 
Terra experienced an equipment breakdown later in the morning and did not work after noon. 

The weekly progress meeting was held on this day and was attended by Bob Endres and Jim 
Crowley ofRMT, Larry Buechel and Jack Dowden of Waste Management, Om Patel of Roy 
F. Weston, Ron Murawski of U.S. EPA, and Joe Corns of EDI. Meeting minutes were 
distributed by RMT. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and modifications approved by the U.S. EPA, with the exception of dusty 
conditions. 
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20 October 2000 

Oakes placed backfill in the eastern quarter of the waste relocation area. The fill was 
obtained from the borrow area. Oakes also filled and graded in the western section of the 
landfill. Oakes' dust control water truck was delivered in the morning. Ron Murakski of the 
U.S. EPA approved use of water from Sequoit Creek for dust control. 

Terra excavated near CS-1 and installed a tee on CS-1 and the gas load out pipe to the west 
of CS-1. Terra then installed piping to the east from the tee. Liquids were pumped to the 
old tanker trailer and a 20,000 gallon trailer tank which had been moved to the area. 
Atmosphere monitoring in the trenches was performed as previously described. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval of modifications by the U.S. EPA. 

23 October 2000 

Oakes placed clay material obtained from the borrow area over the waste reconsolidation 
area and compacted it. Oakes also filled and graded soil on the west section of the landfill. 
No tanker trucks picked up fluids on this day because of a problem at the waste water 
treatment plant. 

Terra installed piping in the area east ofCS-1. Waste removed from the trench was trucked 
to the waste reconsolidation area. Fluids from the trench were pumped to the 20,000 gallon 
trailer tank. The atmosphere in the trench was monitored with a photo ionization detector and 
a multimeter for volatile organic vapors, hydrogen sulfide, oxygen levels, and carbon 
monoxide. 

RMT performed three density tests on the clay cap over the waste reconsolidation area. All 
tests indicated density greater than 90% of the laboratory value for the material. 

Late in the day, Oakes dug two test pits in the wooded area east ofthe waste relocation area. 
The pits were dug to a depth of ten feet. Only black peaty soil and sandy clay were 
encountered in the pits. No waste was encountered in the pits. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and modifications approved by the U.S. EPA, with the exception of dusty 
conditions in the afternoon. 
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24 October 2000 

Oakes excavated fill from the waste reconsolidation area to expand space for waste 
deposition. Oakes did not perform any other work this day due to wet conditions from the 
previous night's rain. Oakes also managed liquids disposal. Six truckloads ofliquids were 
removed from the site on this day. 

Terra continued trenching and installing pipe east ofCS-1. Liquids disposal, waste disposal, 
and atmospheric monitoring were conducted as described above. 

The weekly progress meeting was held on this day. The meeting was attended by Jim Tin jim 
and Jim CrowleyofRMT, Larry Buechel ofWaste Management, Ron Murawski ofthe U.S. 
EPA, and Joe Corns ofEDI. The meeting minutes were prepared and distributed by RMT. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval ofmodifications by the U.S. EPA. 

25 October 2000 

Oakes placed clay from the borrow area over the waste reconsolidation area and compacted 
it. Oakes also filled and graded in the west section of the landfill. Lastly, Oakes managed 
liquids removal from the site. Six truckloads of liquids were removed from the site on this 
day. 

Terra worked to install the piping lateral to GWF-4, LP-8, and GW-20. Waste encountered 
was loaded into dump-trucks and placed in a different section of the waste reconsolidation 
area. Atmospheric monitoring was conducted as described above. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval of modifications by the U.S. EPA. 

26 October 2000 

Oakes continued to place clay from the borrow area over the waste reconsolidation area. 
Oakes also filled and graded in the west section of the landfill. In addition, Oakes completed 
pumping water from the small pond in the waste relocation area, and bulldozed the base of 
the pond. Four tanker truck loads of liquid were removed from the 20,000 gallon tanks on 
this day. 
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Terra returned to the northeast comer of the landfill and continued installing piping to the 
east and then to the south. Waste and atmospheric monitoring were handled as described 
above. 

RMT collected one confirmation soil sample from the bottom of the recently drained section 
of the waste relocation area, and seven background soil samples from the bottom of the 
adjacent wetlands, and one background soil sample from the bank of Sequoit Creek. The 
background soil samples will be analyzed for the four metals listed in the quality assurance 
document, per the request ofthe U.S. EPA. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval of modifications by the U.S. EPA. 

Joe Corns ofEDI reviewed RMT's daily reports and found them to be in agreement with 
EDI's notes and observations. 

30 October 2000 

Oakes placed cover over the main waste reconsolidation area, excavated fill from the second 
waste reconsolidation area, and placed topsoil on the western section of the landfill. 

Terra piped and trenched on the east side ofthe landfill through GW-21 and past GW-22 to 
the southeast section of the landfill. Waste encountered in the trench was trucked to the 
second waste reconsolidation area. Atmospheric monitoring in the trench was conducted as 
previously described. 

RMT conducted four neutron density tests of the waste reconsolidation cover. All tests met 
the required criteria of minimum 90% compaction. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

31 October 2000 

Oakes placed topsoil over the western section of the landfill, excavated fill from the second 
waste reconsolidation area, placed fill from the waste reconsolidation area and the borrow 
area in the waste relocation excavation, and operated the dust control water truck. 

Terra trenched and piped to the west along the south side ofthe landfill, and installed valves 
at the lateral to GW -20. During trenching, leachate and gas were encountered in the 
excavation and Terra moved two 20,000 gallon trailer tanks to locations along the trench and 

CHO I \PUBLIC\ WO\RAC\050\294 79/RPT. WPD RFWOS0-28-AHDS 

This document was prepared by Roy F. Weston, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole or 
in part without the express, written permission of U.S. EPA. 



pumped leachate to the tanks. Terra also began excavating in anticipation of installing CS-4. 
Waste excavated from the trench was placed in the second reconsolidation area. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

1 November 2000 

Oakes placed fill from the borrow area in the waste relocation excavation, placed topsoil over 
the western section of the landfill, and placed topsoil over the main waste reconsolidation 
area. Oakes also began removing and stockpiling topsoil from the central section of the 
western half ofthe landfill in anticipation of filling and grading. 

Terra installed CS-4 in the excavation, and installed piping and tee's to CS-4 and to the 
lateral servicing GW-25. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

2 November 2000 

Oakes did not work because of heavy rain the previous night and wet conditions. 

Terra prepared fittings and valves for the well headers. 

The weekly progress meeting was held on this day, and was attended by Larry Buechel of 
Waste Management, Bob Endres ofRMT, Om Patel of Roy F. Weston, Ron Murawski of 
U.S. EPA, and Joe Corns ofEDI. Other RMT staff and Greg Ratliffe ofthe Illinois EPA 
participated via telephone. Meeting minutes are to be distributed by RMT. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

3 November 2000 

Joe Corns of EDI observed RMT collecting two bottom samples and one sidewall sample 
from the water filled western section ofthe waste relocation excavation. The samples were 
collected from the excavation with a backhoe, and portions were containerized for shipment 
to RMT' s laboratory. 

Oakes continued to backfill, fill and cover. Terra continued trenching and piping. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 
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6 November 2000 

RMT and Oakes set up two gasoline engine powered pumps, and two electric powered 
pumps at the west section of the waste relocation area. The discharge lines from the pumps 
were inserted into a 20' x 10' geotextile sock which was placed near the bank of Sequoit 
Creek. The water was then discharged from the pumps through the sock. The water exited 
the sock as sheet flow and flowed into Sequoit Creek. The pumping continued throughout 
the day. Oakes also backfilled and graded the eastern section of the waste relocation area. 

Terra Engineering trenched and installed piping in the vicinity ofGW-28. 

Two tanker trucks arrived at the site on this day and removed liquids from the 20,000 gallon 
trailer tanks positioned near Condensate Sump 4. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

7 November 2000 

RMT and Oakes completed pumping water from the waste relocation excavation. Oakes and 
Terra worked together and dug the excavation for the 30,000 gallon leachate underground 
storage tank. Waste removed from the excavation was trucked to the second waste 
reconsolidation area. By 2:00 p. m. the water in the waste relocation excavation was 98% 
drained to Sequoit Creek. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

8 November 2000 

Terra placed gravel in the bottom ofthe UST excavation, graded the gravel to the required 
elevation, and constructed the forms for the dead man anchors. Concrete was also poured 
into the forms. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

9 November 2000 

No work was conducted by Oakes or Terra due to rain. The progress meeting was held, and 
attended by Ron Murawski of the U.S. EPA, Larry Buechel of Waste Management, Joe 
Corns of EDI, and Bob Endres and Mark Torrezani of RMT. RMT furnished meeting 
minutes. 
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15 November 2000 

Terra tested the piping systems with compressed air. The pump air supply piping and the 
leachate force main were each pressurized to 125 psi and allowed to set for 30 minutes. A 
gage on each line was used to observe the air pressure. The gas main was pressurized to 5 
psi and allowed to set for 30 minutes. Again a gage was used to observe the air pressure. 
All three piping systems held the air pressure for the complete 30 minute test period. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

17 November 2000 

Oakes positioned a bulldozer in the west end of the waste relocation excavation, and scraped 
and pushed all the remaining waste to the west end. Oakes then excavated clay fill from the 
borrow area and filled the excavation up to the location of the waste. 

Terra excavated trenches around wells and installed well heads and vaults. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

18 November 2000 

Oakes excavated the remaining waste in the waste relocation trench and deposited it in the 
second waste reconsolidation area. Oakes then continued backfilling the excavation with 
clay from the borrow area. 

RMT conducted dust monitoring at down-wind locations near trenching operations. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

20 November 2000 

Oakes excavated clay from the borrow area and placed cover over the second waste 
reconsolidation area. Oakes placed the cover in one foot lifts and compacted it, and RMT 
conducted two neutron density tests on each lift following compaction. 

Terra installed well heads and vaults on leachate/gas wells, and placed valve stem risers on 
previously installed valves in the piping system. 
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The 30,000 gallon underground storage tank was delivered on this day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

21 N ovem her 2000 

Terra installed well heads and vaults until the crane arrived and was set up. Terra then 
assisted the crane operator crew in placing the underground storage tank in the excavation. 

Oakes excavated clay fill from the borrow area, and filled the area south of the second waste 
reconsolidation area. 

The weekly progress meeting was held on this day, and was attended by Larry Buechel of 
Waste Management, Bob Endres, Jim Tinjim and Joel Scetoni ofRMT, Ron Murawski of 
U.S. EPA, Om Patel ofRoy F. Weston, and Joe Corns ofEDI. RMT distributed minutes of 
the meeting. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

22 November 2000 

Oakes dug out cover material and waste at four locations on the south side of the landfill 
where leachate seeps had occurred. The excavations were then filled with clay from the 
borrow area, and the clay was compacted. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

27 November 2000 

The UST excavation was backfilled with sand. Terra also installed well heads and vaults on 
leachate/gas wells. 

Oakes did not work on this day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

28 N ovem her 2000 

Terra installed the tank manway, the vent pipe, the monitor port, and the interstitial riser, and 
dug a trench for the leachate forcemain. 
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Terra also installed well heads and vaults on leachate/gas wells. 

Oakes did not work on this day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

29 November 2000 

Terra installed piping to the underground storage tank for the leachate force main, the pump 
out and the load out, and the sewer connection. Terra then covered the top of the piping with 
pea gravel, and placed foam insulation over the piping. Sand was then used to cover the 
entire assembly. 

Oakes did not work on this day. 

All work appeared to be in accordance with the U.S. EPA approved design and approved 
modifications by the U.S. EPA. 

5 December 2000 

Oakes used scraper machines to obtain clay from the borrow area and transport it to the 
leachate underground storage tank area. Terra then used a bulldozer to place the clay in one 
foot lifts over the tank area. Terra then used a roller/compactor to compact the clay after 
each lift. 

RMT performed a neutron density test on each lift, and obtained a Shelby tube sample from 
the second lift for laboratory testing. 

On this day, Terra also installed four well heads and vaults on leachate/gas collection wells. 

RMT did not comply with the design documents and the request of the U.S. EPA because 
only one geotechnical sample was collected from the clay cap placed over the UST. 

6 December 2000 

Terra installed valve stem extensions on valve previously installed in the piping system. 

Oakes placed clay fill at locations in the southwest section of the landfill. 

All work performed on this day was completed in accordance with the U.S. EPA approved 
design documents, and the approval of modifications by the U.S. EPA. 
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Joe Corns ofEDI reviewed the daily reports and determined that a total often geotechnical 

samples had been collected from the cover placed over the two waste reconsolidation areas. 
This total is in conformance with the design requirement of one sample per one foot lift per 
acre. 
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PHOTO-DOCUMENTATION · 



11 September 2000 - Excavating waste at relocation area 

11 September 2000 - Loading dump truck with waste 



11 September 2000- Pumping leachate/groundwater from waste excavation area 

12 September 2000 - Excavating in area of CS-1 



18 September 2000 - Trenching north of CS-1 

18 September 2000- Pumping liquids from waste excavation 



18 September 2000 -Tanker removing liquid from storage tank 

18 September 2000 - Installing pipe to the north of CS-1 



18 September 2000 - Western section of east half of landfill after removal of 
topsoil 

18 September 2000 - Removing topsoil from area west of waste relocation area 



18 September 2000- View of the borrow area looking north 

19 September 2000- View of waste reconsolidation area looking west 



19 September 2000 - Grading landfill cover west of reconsolidation area 

19 September 2000 - Transporting soil from borrow area for cover 



22 September 2000 -Excavation at CS-2 area 

22 September 2000- Installing CS-2 



22 September 2000- Installing pipe north of CS-2 

22 September 2000 - Stripping topsoil from western portion of the east half of 
landfill 



26 September 2000 -Installing pipes near LP-1 0 

26 September 2000 -Digging trench near LP-1 0 



27 September 2000 - Installing pipes along west side of landfill 

27 September 2000- Trenching lateral to LP-3 



27 September 2000 -Installing T -connections to laterals 

27 September 2000 - Backfilling and compacting trench 



27 September 2000 -Excavating trench on west side of landfill 

28 September 2000- Trenching and piping near GW-18 



28 September 2000- Backfilled piping trench in vicinity of GW-16 & GW-18 

28 September 2000 - Section of landfill west of waste reconsolidation area after 
being graded 



0 

2 October 2000 - Collecting sample from creek 

2 October 2000- Collecting sample from waste excavation 



2 October 2000 -Filtering samples 

2 October 2000 - Samples packed in coolers 



3 October 2000 -Trenching in area of GW -16 

3 October 2000- Installing pipes at GW-16 



5 October 2000 -Trenching in pipe along north side of landfill 

5 October 2000- Cover over CS-2looking east 



6 October 2000- Collecting water sample from waste excavation 

6 October 2000- Water in waste excavation looking north 



9 October 2000- Excavating fill from reconsolidation area 

9 October 2000- Placing granular fill to trench 



10 October 2000- Berm constructed in waste relocation area 

10 October 2000- Trenching in lateral pipe to GWF-2, GWF-8, and GWF-24 



11 October 2000 -Test pile north of center of landfill in wooded area 

11 October 2000 -Laying in pipe near south side of landfill 



12 October 2000- Installing tees and valves at lateral to GWF-2 

12 October 2000 -Hauling refuse from south side of landfill 



12 October 2000- Collecting confirmation soil sample 

12 October 2000- Installing pipe at manhole locations 



13 October 2000- Placing sump for leachate loading pad 

13 October 2000- Installing well pipe at former manhole 



16 October 2000 -Eastern section of waste relocation excavation 

16 October 2000 -Preparing valves for installation on north side of landfill 



17 October 2000- Trenching for piping and installation of CS-3 

17 October 2000- Installing CS-3 



17 October 2000- Fusing gas main to CS-3 

18 October 2000- Piping in lateral across landfill to GWF-3 



19 October 2000- Concrete truck pouring leachate load out pad 

20 October 2000 - Backfilling east end of waste relocation excavation 



20 October 2000- Compacting fill in waste relocation area 

23 October 2000 - Grading and filling in eastern section of landfill over waste 
reconsolidation area 



23 October 2000- Conducting density test on reconsolidation area cover 

26 October 2000- Trenching near GW-20 



26 October 2000- Piping across southern roadway near GW-20 

26 October 2000 - Collecting background soil sample 



27 October 2000 -Excavating cover soil from borrow area 

30 October 2000- Waste reconsolidation area after being covered 



30 October 2000- Collecting Shelby tube sample 

30 October 2000- Placing topsoil on western section of landfill 



31 October 2000- Water truck in operation 

31 October 2000 -Leachate and pump in pipe trench near CS-4 



3 November 2000- Collecting soil sample from bottom of pond 

6 November 2000- Discharging pond water through geotextile sock 



6 November 2000- Pump removing water from pond 

7 November 2000 -Excavating for UST 



15 November 2000- Conducting air tests on piping 

17 November 2000- Installing typical well head 



20 November 2000 -Placing vault over well head 

21 November 2000- Placing UST in excavation 



22 November 2000- Leachate seep on south side of landfill 

22 November 2000- Excavating at leachate seep 



22 November 2000- Placing clay fill into leachate seep excavation 

22 November 2000- Placing bentonite around CS-4 
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CURVE TABLES 

HOW TO USE CURVE TABLES 
Table I. contains Tangents and Externals to a t• curve. Tan. ant1 

Ext. to any other radius may be found nearly enough, by dividing the Tan. 
or Ext. opp011ite the given Central Angle by the given degree of curve. 

To find De1. of Curve, having the Central Angle and Tangent: 
Divide Tan. opposite the ~riven Central Ancle by the given Tangent. 

To find Dec. of Curve, having the Central Ancte· and External: 
Divide Ext. opposite the civen Central Angle by the civen External. 

To find Nat. Tan. and Nat. Ex. Sec. for any angle bf Table 1.: Tan. 
or Ext. of twice the given angle divided by the radius o a t• curve will 
ba the Nat. Tan. or Nat. Ex. Sec. 

EXAMPLE 
Wanted a Curve with an Ext. of about 1:.! It, Angle 

of Intersection or I. P. •23" 20' to the R. at Station 
542+72. 

Ext. in Tab. I opposite 23• 20' -120.87 
120.87+12•10.07. Say a 10" Curve. 

Tan. in Tab. I opp. 23" 20' •1183.1 
1183.1 + 10 •118.31. 

Correction for A. 23° 20' for a 10" Cur. -0.16 
118.31 +0.16 -118.47 •corrected Tangent. 

(II corrected Ext. is re~uired find in same way) 
An g. 23" 20' ~ 23.33 + 10-2.3333 ~ 1.. C. 

2" 191'- <lei. for ota. 542 I. P.- ota. 542 + 72 
4" 491'- • • • +50 Tan.- 1 . 18.47 
7" 191'- • • • 543 B. C. •ota. 541+53.53 
g• 491'- +50 
II" 40' - 543 + L. C. • ~ . 33.33 

86.86 E. C.~ Sta. 543 + 86.86 
100-53.1i3-46.47X3'(del. for 1ft. of 10" Cur.")-139.41'• 

2" 191' ~del. for ota. 542. 
Del. for 50 lt. ~2• 30' for a 10" Curve. 

Del. for 36.86 ft.= 1" liOi' for a 10" Curve. 
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